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Introduction 
For biomonitoring purposes, levels of Dioxin and PCB in human serum have been extensively 
measured all over the world, mostly in Asia or United State, but also in Europe such as in 
Germany, United Kingdom, Spain or in the Nordic Countries. These studies have been carried out 
either on general population in order to draw background level, or on exposed people to assess 
health risk or to highlight dioxin source emissions. This study reports dioxin and PCB 
concentrations in serum from people living in the surrounding of an old municipal solid waste 
incinerator (MSWI) recently closed because of very high dioxin emission rates. 
 
Methods and Materials 
Blood samples (100mL) from ten volunteers living for at least 25 years within 2km around the 
Vaux-le-Pénil incinerator (Maincy, France) were collected between February and April 2003. The 
participants consisted of 2 females and 8 males, and were 51 to 75 years old. They were asked to 
complete a questionnaire which included data on age, size, body weight and important weight loss, 
smoking habit, frequency of consumption of eggs from locally raised chicken and of vegetables 
grown in their own garden. Some of these informations are gathered in Table 1. Serum were 
separated by centrifugation and stored at –20°C until analysis was conducted. 
Chemicals, standard solutions and detailed analytical method have already been extensively 
described previously1, 2. Briefly, serum samples added to formic acid and water were extracted by 
Solid Phase Extraction (SPE) using hexane to elute organic compounds from the C18. Further 
cleanup of all extracts was carried out using the automated Power-PrepTM (FMS Inc., Waltham, 
MA, USA) system using acidic silica, basic alumina and PX-21 carbon columns. Measurements of 
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Table 1. Characteristics of sites selected 
 
Gender Smoking habits (n)
   men/women 8/2    smoker 2
Age       Subjects eating homegrown vegetables (n)
   mean 61    daily 5
   range [51-75]    weekly 4
Resident time    never 1
   mean 42 Subjects eating  local eggs (n)
Serum characteristic    daily 1
  mean  lipid % 0.69    weekly 6
Body mass index    monthly 1
   mean 26    never 2
   range [21-31]  
 
Results and Discussion 
Despite the small cohort size of this case study, a relatively good homogeneity was observed 
regarding age and dietary habits. Table 2 shows concentrations of PCBs (non-ortho, mono-ortho 
and congeners of A1260) and PCDD/Fs in collected serum specimen. 
PCB levels in serum from Maincy's inhabitants were 1.5 to 2 fold higher than those found in 
western European population3-7, but still lower than levels reported for high Baltic Sea fish 
consumers8, 9. Because of the mean age of the cohort was relatively high, higher persistent pollutant 
levels were expected compared to general population. Nevertheless, residents from Maincy had 
PCB serum concentrations twice higher than the one recently reported for Belgian women aged 
between 50 and 55 years6. The pattern was similar to those consistently detected in human tissue 
worldwide10, dominated by PCB-180, -153 and -138. PCDD/F pattern was characterized by 
predominance of OCDD and to a lower extent by HpCDD and 1,2,3,7,8,9-HxCDF. It is similar to 
the one that is commonly found, but levels were more than twice higher than for the average 
European population7, 11-14 (11 and 27 pgTEQ/g lipid).  
 
Table 2. Sum of PCBs and PCDD/Fs expressed in pgTEQ/g lipid. 
 Mean Median Range
PCBs
A1260* 616,2 586,7 [377-656]
mono-ortho 19,2 17,9 [14.8-29.0]
non-ortho 11,5 10,1 [3.5-27.2]
PCDD/Fs
Dioxins 25,1 23,5 [18.0-38.0]
Furans 21,6 20,0 [16.5-32.7]
Total 47,3 43,0 [37.1-65.2]
Total TEQ 76,1 74,6 [59.8-86.6]
* Concentration in ng/g  
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Even when compared to similarly aged population, PCDD/F serum levels exceeded the 20 
pgTEQ/g lipid estimated for a 60 years old Spanish population7, 12. Contributions of PCDDs, 
PCDFs, non- and mono-ortho PCBs to the total TEQ are represented on Figure 1. This repartition 
was comparable to what usually found in literature3. 
 















To our knowledge, available data about dioxin body burden in France are scarce. A 19.6 pgTEQ/g 
lipid dioxin level has been estimated by Fréry et al.15 in breast milk of French women. Although 
human milk reflects blood lipid level in term of dioxin on a lipid weight basis, the age factor did 
not allow simple comparison between our both studies. Arfi et al.17 has reported mean 
concentration of 35.6 pgTEQ/g lipid in adipose tissue of a non-occupationally exposed French 
cohort with mean age of 55 years old. 
European surveys on populations residing in the vicinity of incinerator have never demonstrated 
any significant rise of dioxin blood concentration so far7, 18, 19. The concerned facilities had dioxin 
emissions ranging between 2-3 ngTEQ/m³, far below the 226 ngTEQ/m³ value recorded for Vaux-
le-Pénil MSWI. Comparing with the Belgian neighbouring country where industrialised activities 
and dietary habits are roughly the same, Fierens et al.13 have observed for an average of 53 years 
old population living near MSWI releasing more than 50 ngTEQ/m³, a dioxin blood level 38 
pgTEQ/g lipid. This situation is close to ours regarding age bracket, polluting MSWI, but also 
because Fierens's results were referring to people living in a rural area where dietary habits are 
characterised by high consumption of locally produced animal foodstuffs such as milk or dairy by-
products and chicken eggs. Most of blood donors from Maincy have also reported to eat vegetables 
and eggs from their own poultry or from neighbours up to once a day to once a week. In spite of all 
these similarities, Maincy subjects show higher median serum concentration either for PCDD/Fs or 




Residents of Maincy showed markedly higher levels of PCDD/Fs and PCBs than usual European 
background, although remaining in the range reported. These levels are higher than Belgian 
population living around MSWI releasing more than 50 ngTEQ/m³, and consuming locally 
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produced animal products. Our results, where MSWI increased PCDD/F level in environment and 
consequently in locally home-produced food products, was in agreement with Domingo et al.20 who 
have assumed that dioxin exposure for a population residing in the vicinity of MSWI would be 
unlikely due to its emission but mainly to general dietary intake. 
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